The Role of Research in Addressing Ecosystem M anagement | ssues

asic to the function of the Channel Islands National Marine Sanctuary (CINMS) is the

development and application of a rigorous, objective research program for evaluating

ecosystem health and implementing effective resource management strategies to fulfill
both site objectives and the mission of the National Marine Sanctuary Program. CINMS' research program
strivesto collect statistically sufficient data on marine resources, ecosystems, and the human community to
understand: 1) how biological communities function naturally, 2) how different biological componentsin-
teract and are integral to the health of the ecosystem, 3) the cause and effect relationship of human activi-
ties on the natural system, and 4) how ecosystems change over time due to natural perturbations and
anthropogenic factors.

CINMS isworking to build a research plan that compliments the national research program priorities by
focusing it's data collection efforts in the following three areas. 1) ecosystem assessment, 2) ecosystem
monitoring, and 3) ecosystem processes. Development of research projects in these three areas will help
CINMS build a strong foundation of sound science on which to base management decisions. This founda-
tion will also allow CINMS to identify gaps in knowledge about the resources, to better identify future
research needs, and address increasingly complex resource management issues. CINMS participates in
research projects on the following basis: 1) intramural research projects, funded by the Marine Sanctuary
Division and conducted by CINMS staff, 2) extramural research projects, funded by grants and conducted
by outside agencies and institutions, and 3) directed research projects, carried out at CINMSwith funding
and execution by outside agencies and institutions, with guidance and support from CINMSand the Marine
Sanctuary Division.

In addition to data collection efforts, CINMS s assuming a much needed and emerging leadership rolein
the community by taking a systems approach to identifying research needs, collaborating and coordinating
research efforts between agencies and institutions, analyzing and disseminating data, and identifying prac-
tical management applications for existing data.

OFFSHORE WATER QUALITY
MONITORING PROGRAMS

Issue: Water Quality

population in the coastal zone and subsequent pressure(s)
on offshore marine resources. The four water quality
monitoring programsthat CINM S supports addressafull
range of water quality issues and impacts on the offshore
resources of CINMS.

objectives: State, County, City and NGO data collec-
tion efforts inthe Southern CaliforniaBight are heavily
focused on coastal waters and streams. As an offshore
site, CINMS is directing it's efforts on the Santa Bar-
bara Channel and the waters surrounding the Channel
Islands to better evaluate and understand: 1) localized
and large scale spatial and temporal impactsfrom oceano-
graphic and climatic changes such as El Nino and La
Nina events, and 2) impacts from increases in human

action plan: CINMS currently supports and participates
in numerouswater quality datacollection efforts, and will
continue to do so on a long-term basis. In addition to
collecting data, CINM Swill support the processing, ana-
lyzing and integration of additional relevant data for a
better understanding of the dynamics of healthy, func-
tioning ecosystems and the biol ogical implications of im-
pactson theresources. Statistically sufficient and rel evant
data setswill provide CINM Swith the ability to develop
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predictive model sto better determine changesover time,
allowing resource managers to be proactive instead of
reactive to water quality impacts.

program descriptions: thefollowingwater quality data
collection effortsare all directed research projects, con-
ducted with staff and/or vessel support from CINMS,
and with funding and support from other agencies and/
or ingtitutions.

PLUMESAND BLOOMS

isastudy of theimpacts of storm runoff on the marine
environment of the Santa Barbara Channel. Part of an
on-going study, CINM Sand UCSB scientists, using the
Sanctuaries' Seawolf and R/V Ballena, are attempting
to ground-truth SeaWiFS (Sea-Viewing Wide-Field-of -
Vision Sensor) satellite acquired ocean-color data. One
of the primary goalsis to develop, apply and validate
state-of -the-art tools for quantifying concentrations of
suspended sediments, phytoplankton pigmentsand dis-
solved organic materials using satellite ocean color
imagery. Plumes and Blooms research provides valu-
able ocean color data for CINMS to better understand
and manage freshwater and terrestrial inputs in the
marine environment.

partners. UC Santa Barbara, NOAA, NASA, ONR,
CSC, CoP

BIGHT ‘98

was aregiona monitoring survey of the Southern Cali-
fornia Bight, coordinated by the Southern California
Coastal Water Research Project (SCWWRP) to assess
cumulative impacts of contaminant inputs and evalu-
ate relative risks among different types of stresses. In
1998, more than fifty five agencies coordinated efforts
to sample 416 sites between the Mexican border and
Point Conception. Multiple indicators were measured
at each site to relate contaminate exposure, biological
response, and habitat condition. Thirty-one trawl
samplesand thirty-seven benthic sampleswere collected
off the R/V Ballena at randomly selected sites in the
Sanctuary. Useful comparative data about the relative
health of the Sanctuary to the mainland coastal region
was collected. The research may assist the Sanctuary
and other resource managers in answering questions
about: 1) which areasdo or do not meet water quality
standards, 2) geographic distribution of impacts, 3)
comparison of relative risk from point and non-point
discharges, 4) the relationship between contaminant
exposure and biological response, and 5) understand-
ing historical trendsat selected sites. Datafrom the 1998
cruiseis currently being processed and analyzed. Next
cruise scheduled for 2002.

partners. 50 agencies and institutions

CODAR

isatool used to examine the feasibility of using high
frequency Coastal Ocean Dynamics Applications Ra
dar (CODAR) systems to observe the patterns of evo-
lution of surface currents in the waters off the south-
central coast of California. Thistool can provide maps
of evolving surface currentsin the offshorewaters. The
ability to observe surface currents in real-time over
horizontal length scales of tens of kilometers could im-
prove CINMS' and other agencies abilities to respond
to oil spills. In addition, observation of evolving sur-
face current fields will provide new insights into the
dynamics of the very top of the water column includ-
ing advection and dispersion of larval stages of awide
variety of fish and invertebrates. CINMS is currently
coordinating effortswith Channel Ilands National Park,
on behalf of UCSB researchers, to place CODAR sys-
tems on the Channel Islands to better track evolving
surface currentsin Sanctuary waters. CINMSwill pro-
vide support in maintaining the CODAR systems and
share data collected from this project. These data will
not only help the Sanctuary in developing trajectory
models for emergency response, but also help in the
understanding of the life history of the living marine
resources of the Channel 1slands.

partners. UC Santa Barbara, NASA, CINP

PISCO

Partnership for Interdisciplinary Study of Coastal
Oceans (PISCO) is a consortium of four universities
(Oregon State, UC Santa Cruz, Stanford University, and
UC Santa Barbara) who have joined together to inves-
tigate the physical and biological processes of the
nearshore region along 1200 km of the Oregon and
Cdliforniacoasts. Initialy, four sites of particular eco-
logical significance will be intensely studied: Pt. Con-
ception and the Channel Islands, Monterey Bay, and
the central Oregon coast. CINM Swill provide staff and
vessel support for intensive sampling of larvae, recruits,
and post-settlement individual sin both subtidal and in-
tertidal communities, combined with simultaneous
monitoring of nearshore waters using a mooring array,
benthically mounted A coustic Doppler Current Profiles
(ADCPs), coastal radar units, and remote sensing.
PISCO has made acommitment to education, outreach,
andto form policy links needed for analysisand imple-
mentation of programsin marine conservation.
partners: Packard Foundation, Oregon State, UC Santa
Cruz, Stanford University and UC Santa Barbara.

(for all 4 water quality projects)

products. data collected from the four water quality
monitoring projects are essential to the development
of predictive modeling capabilities used to assist
CINMS in the Geographic Information System (GIS)
mapping of potential impacts and changes in water
quality over time. These models may be used by the



Sanctuary and other resource managersto assistin de-
cision making, by agencies for emergency response,
and scientists to link to other research.

time lines: 1) data collection for all four projects will
be on-going, 2) encyclopedia of historical data and
trends in place by year ten, 3) ability to develop pre-
dictive models as a decision making tool for CINMS
resource managers to be complete by year ten.

performanceindicators: 1) datacollection - CINMS
will collect, acquire and integrate enough statistically
sufficient data to develop predictive models for emer-
gency response and water quality protection by year
five, 2) program design - CINMS will design a pro-
gram for dataintegration, develop aframework for fil-
tering out relevant and useful data and have in place
predictive modeling capahilities by year ten.

SANCTUARY AERIAL
MONITORING & SPATIAL
ANALY SISPROGRAM

- Issues: Vessel Traffic,
Visitor Use, Emergency Response,
Resource Protection

objectives: the Sanctuary Aerial Monitoring and Spa-
tial Analysis Program (SAM SAP) allowsreal-time col -
lection and near real-time viewing of datavital to Sanc-
tuary management and resource protection. Using the
Sanctuary’samphibiousfixed wing L ake Renegade Sea
Wolf asaplatform, SAMSAPisutilized for three prin-
cipleresearch efforts: 1) vessel traffic monitoring (visi-
tor use), 2) marine mammal sightings, and 3) kelp
canopy monitoring. Increased frequency of mission
flights to expand the current database to a statistically
significant size is needed to better analyze historical
data and create predictive models for resource man-
agement.

action plan: to collect statistically significant data on
vessdl traffic and marine mammal sightings, the Sea
Wolf needs to fly on aweekly basis (including week-
ends). Kelp canopy monitoring datais collected on a
seasonal basis requiring monthly overflights.

program description: abasic survey mission (vessel
or marine mammal survey) consists of a datarecorder
entering information specific to asighting into the sur-
vey program. Coordinates are automatically recorded.
After a transect is complete, the file is converted to

GIS and the data are classified and displayed over a
base map. Other data layers, such as sea surface tem-
perature may be added to allow queries across data
types. Data are comparatively analyzed with other
sampled physical and anthropogenic phenomena to
observe trends and locations. Animations of historic
data are created to aid in the visuaization of visitor
use and marine mammal migration patterns over vari-
abletime frames. Kelp canopy data setsinclude forest
locations, perimeter coordinates, and density of cover.
The data are used to assess the health and distribution
of macrosysis pyrifera (giant kelp) in Sanctuary wa-
ters. In addition to the data coll ection efforts, SAMSAP
is being prototyped as a response tool for resource
emergencies such as oil spills. Data collected on spill
perimeter changes, spill trajectories, oil types, and en-
dangered animals can be realtime downloaded directly
from the aircraft to a portable GIS at Unified Field
Command centers to aid in both immediate response
decisions and long term impact analysis.

partners: NOAA-AOC, NESDIS

products: data collected from the vessel traffic sur-
veys will help assist the Sanctuary in understanding
levels and types of visitor use, both recreational and
commercial, that take placein Sanctuary waters. These
data are essential for understanding visitor impacts on
marine resources to make sound management deci-
sions. Marine mammal data will provide valuable in-
formation on migration patterns to better understand
seasonal use of Sanctuary watersby cetaceansand pin-
nipeds. Kelp canopy monitoring data will help in the
effort to assesstheimpacts of local and global climatic
and oceanographic changes on the health and distribu-
tion of kelp forests. These datawill be made available
to scientists, decision makers and the public for pre-
dictive modeling.

time line: 1) data collected from all four SAMSAP
monitoring projects will be on-going, 2) encyclope-
dia of historical data and trends in place by year ten,
and 3) devel opment of intuitive prediction model avail-
ablefor public use by year ten.

performanceindicator: general public accessviathe
web on an on-going basis, and use of SAMSAP data
for predictive modeling in use by year ten.
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SITE CHARACTERIZATION

| ssues: Resource Protection

objective: to develop an inventory and description of
habitats, biodiversity, ecological processes, links with
abiotic processes (e.g. climate and physical oceanogra
phy), and interactions with natural and human distur-
bance. A baselineinventory is necessary to build ahis-
torical database on Sanctuary resources to determine;
1) change over time, 2) effectiveness of CINMS' re-
source protection efforts, 3) the effects of human ac-
tivitieson natural systems, and 4) profile socioeconomic
information on the scenic and existence value of re-
source conservation.

action plan: the Sanctuary’sroleisto actively coordi-
nate and encourage research efforts of other agencies
and institutions, provide platform and personnel sup-
port for research conducted by CINM S and other agen-
cies, and synthesize existing information to better iden-
tify data gaps and information needs. In addition,
CINMS will create a structure for dataintegration and
develop a methodology for intuitive data query to be
used by resource managers through web base access.

program descriptions: thefollowing site characteriza-
tion projectsareall directed research projects, conducted
with staff and/or vessel support from CINMS, and with
funding and support from other agenciesor institutions.

MAPPING THE SEA FLOOR

since 1997, CINM Sand the US Geological Survey have
conducted an on-going survey to characterize benthic
habitats in and around the waters of CINMS. With the
R/V Ballena as alaunch platform, side scan sonar has
been used to ground truth satellite imagery of bottom
types and bring ato afiner resolution Sanctuary bathy-
metric maps. With 30% of the mapping complete in
Sanctuary waters, it will take an estimated 10 moreyears
to map the entire Sanctuary.

partners. US Geological Survey

MARINE RESERVES STUDY

four marine ecological reserves (Big Sycamore Can-
yon, Vandenberg, Anacapa and San Miguel) were es-
tablished in California in 1994. CINMS is providing
staff and vessel support to produce bathymetric maps,
overlay habitat and sediment characteristics, determine
prevailing current patterns that drive larval dispersal
and juvenile recruitment and compile alist of resident
fish fauna. These datawill provide resource managers
with important baseline information on fine scale dis-
tribution of planktonic fish eggs. The ultimate goal of
this on-going study is to measure the production of
planktonic shorefish eggs from these four “no take”
zones, compareto areaswhere extractive activitiestake
place, and track historical trends to determine effec-
tiveness of resource management.

partners. NMFS, USGS

BREEDING COLONY AND ROOST SURVEYS
breeding colony surveys (Brandt’s and Double-crested
cormorants) and roost surveys(cormorants, Brown Peli-
cans and gulls) throughout the entire Southern Califor-
nia Bight (Cambriato Mexican border) will be photo-
graphed from an aircraft and later counted. Data will
contribute to baselineinventory on seabird populations
and distribution in Sanctuary waters.

partners. Humbolt State University, USGS. US Navy,
USFishand Wildlife Service, American Trader Trustee
Council, CDFG, Channel 1slands Nationa Park, and
Minerals Management Service.

(for all 3 site characterization projects)

products: CINMSwill build: 1) acomplex spatial data
base with full relational data, and 2) amethodology for
intuitive data query for resource managers with easy
web base access.

timeline: 1) datacollection for al five projectswill be
on-going, 2) data integration tool, intuitive methodol-
ogy and web base access will be complete by year ten.

performance indicator: scientists and resource man-
agersaccessing and making use of complex spatial data
base by year ten.
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ECOSYSTEM MONITORING
PROGRAMS

| ssue: Resource Protection

objectives: site characterization allows CINM Sto build
a baseline inventory of the physical/biological make-
up of the Sanctuary’s living and non-living resources.
A system-wide ecosystem monitoring programwill en-
hance effortsto track structural, functional, biological,
chemical and physical conditions of theseresourcesover
long periods of time to identify changes as a result of
anthropogenic and/or natural disturbance. CINMS is
currently participating in awide variety of monitoring
efforts. Monitoring efforts are focused on important
management issues, both current and emerging. Based
oninformation from these monitoring programs, actions
may be taken to address any adverse impacts to more
effectively conserve, enhance, and restore habitats and
ecosystems.

action plan: to continueto support and coordinate moni-
toring efforts conducted by other research institutions
in the Sanctuary. CINMS will track, acquire and syn-
thesize data. In addition, CINMS will identify moni-
toring needs and gaps that address new and emerging
resource management issues.

program descriptions: the following monitoring pro-
grams represent intramural, extramural and directed
categories of research projects and funding scenarios.
Some of the programs are on-going, others are meant
to beimmediate and timely to address new and emerg-
ing issues.

BIGHT 98

the Southern California Coastal Water Research Project
(SCCWRP) directs a project to sample avariety of wa-
ter quality indicatorsincluding benthic invertebrate as-
semblages, demersal fish assemblages, dissolved oxy-
gen, temperature and salinity (see page 2 for more de-
tails). These dataare not only important to assess water
quality, but provides relevant data on fish and inverte-
brate assemblages in Sanctuary waters.

partners. 55 agencies

SAMSAP

the Sanctuary Aerial Monitoring and Spatial Analysis
Program (SAM SAP) ismaking avaluable contribution
to on-going monitoring effortsin the Sanctuary by track-
ing vessdl traffic (recreational and commercial visitor
use), marine mammal sightings, and kelp canopy moni-
toring. CINMS vessel and marine mammal databases
have grown large enough to permit seasonal compari-

sons of animal and human location patterns. Environ-
mental information has been added to the survey data
to help analyze correl ations and variations between sur-
veyed attributes and physical factors relative to their
locations. The aircraft’s data collection software and
GlSarefully integrated to produce clear maps and pic-
tures of events in Sanctuary waters. With more flight
time dedicated to SAMSAP in the next five years, a
statistically significant data base will be developed to
identify historical trends and prediction models. These
data may point to important clues about cause and ef-
fect relationsfrom human activity and natural seasonal
events in Sanctuary waters

partners. NOAA -AOC

SEABIRD STUDIES

Xantus' Murrelet

Using the R/V Ballenaasaplatform, Xantus Murrelet
baseline population data are being collected around
Anacapa Idland. At-sea radar studies, at-sea captures,
at-seanocturnal vocalization surveys, and sea-cave nest
searches are being used to obtain several measures of
baseline data. These data will be used to compare fu-
ture data to help measure an anticipated Xantus'
Murrelet population increase after the eradication of
Black Rats on Anacapa Island.

Cassin'sAuklet

Using the R/V Ballena as a platform, radios will be at-
tached to auklets at Prince Island and Scorpion Rock
colonies. Aircraft will then be ableto track the auklet’s
distribution at sea. The Ballena will then head out to
sea where observations will be made on auklet prey
and oceanographic foraging features.

Northern Channel |slands Seabird Colonies

The California squid fishery, as of 1999, was the larg-
est fishery in the state in terms of revenue generated.
70%(?) of the state’s squid fishery takes place in Sanc-
tuary waters. With an influx of squid boats, and accom-
panying light boats (used at night to attract spawning
squid to the sea surface), entering the market, there has
been an unforeseen potential impact on nesting birds.
CINMS is providing vessel and research support for
data collection efforts to determine the degree of im-
pacts squid light boats have on seabird reproduction
and population size. Seabird colony surveys will be
conducted in the coastal areas of the northern Channel
Islands.

partners(for all seabird studies): Humbolt State Uni-
versity, USGS. US Navy, US Fish and Wildlife Ser-
vice, American Trader Trustee Council, CDFG, Chan-
nel Islands National Park, and Minerals Management
Service.

KELP FOREST MONITORING-CINP
since 1981, 16 sites in the Channel Islands National
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Marine Sanctuary and Channel Islands National Park
have been monitored on aregular basis. These sixteen
siteswere selected to represent arange of biogeographi-
cal and physical settings of kelp forests in the CINP
and CINMS. CINMS staff work with CINP carrying
out sampling schemes including: quadrants, band
transects, random point contacts, visua fish transects,
size frequency surveys, thermographs, video surveys,
photogrammetric plots and species inventory surveys.
These data indicate temporal trends for 68 kelp forest
taxa, at 16 sites for 12 years. Data also reveal differ-
ences in abundance of benthic organisms at different
locations. This project is one of the longest on-going
data collection efforts in Sanctuary waters, providing
statistically significant data on one of the Sanctuary’s
unique and prolific habitats.

partners: CINP, CDFG

ROCKY INTERTIDAL MONITORING -

Channel Island National Park’s long-term monitor-
ing of the rocky intertidal community is accomplished
by biannual sampling of permanent photoquadrants
and black abalone plots. Site selections were based on
the following criteria: 1) representative of different as-
pects of geology, currents and wave action, 2) repre-
sentative of variouslevelsof visitor use and popularity,
3) good access from theisland or a protected safe land-
ing nearby if boat accessis necessary, 4) protected from
large waves at low tide, 5) relatively level ease for
monitoring the site, 6) representative of intertidal re-
sourcesfor that particular island, 7) representative cov-
erage for the five intertidal zones to be monitored, and
8) close proximity to kelp forest monitoring sites. The
purpose of the rocky intertidal monitoring program is
to track seasonal and annual changesin populations of
rocky intertidal organisms. On-going since 1982, the
program’s goals are to: 1) monitor trends in population
dynamicsof selected indicator organisms, 2) determine
normal levels of variation, 3) discover abnormal con-
ditions, and 4) measure the effects of management ac-
tions. Dataindicates changesfrom natural events such
as El Nino on the study species, the varied distribution
of species, and theinfluence that habitat has on the abun-
dance of species.

partners: CINP, UCSB, MM S

time line: SCCWRP, SAMSAP, Kelp Forest Monitor-
ing and Intertidal Monitoring are all on-going monitor-
ing programs. Seabird studies are short term studies,
intended to address immediate resource management
questions/issues.

performance indictor: data are analyzed and being
used by CINMS to address resource management is-
sues and make sound resource management decisions
by year three. Data to be made avail able an interpreted
for the public by year five.

FISHERMAN'SMONITORING
PROGRAM

| ssues: Resource Protection,
Monitoring

place holder
(waiting for confirmation)

REMOTE SENSING

| ssue: Resource Protection

objective: to integrate satellite, aerial, and sonar data
into current Geographic Information System (GI S) pro-
grams to increase CINMS' ability to carry out more
complex spatial analysis.

action plan: procure remote sensing software and per-
form in-house research and algorithm design. Partner
with other NOAA divisions and outside agencies for
data sharing and dissemination.

program description: CINMS will continue current
research programsinvolving data collection on natural
and anthropogeni ¢ phenomenain the Sanctuary. To en-
hance the resource management value of these pro-
grams, remotely sensed data will be integrated into
existing and future research.

partners: NMP, NESDIS

timeline: remote sensing capabilities fully integrated
into all appropriate research projects by year five.

performance indicator: the ability to create original
products derived from raw imagery, georeferenced
aerial photosin use for back ground layers, new meth-
odologies to track physical and biological changes,
and new products to identify and track oil spillsall in
place by year five.

DATA MANAGEMENT

Issue: Emergency Response, \Water
Quality, Vessel Traffic, & Visitor Use




P R O G R A M

objective: to develop awell designed information man-
agement and dissemination system to facilitate conser-
vation science based management. This system is de-
signed to bewidely applicableand accessibleto CINMS
staff, scientists, decision makers and the public.

action plan: using CINMS' existing infrastructure ca-
pacity with outside software expertise, the Sanctuary
will develop asystem in which to integrate alarge vol-
ume of data, processall in-coming data, synthesize and
analyze the data. To maximize the utility of the data
management system, the user should be ableto connect
across the system for individual querying of all avail-
able data sets. The system will be made available for
practical application on both an intuitive and expert
level.

program description: By setting up a data base on an
in-house served computer, CINM S can expand therange
and uses of existing data. Additionally, any user will be
ableto bring in adatabase, upload into the Sanctuary’s
system, and carry out any type of dataanalysis or pro-
cessing from statistical analysisto support for manage-
ment decisions.

partners. CINMS

timeline: 1) bring in outside software expertise and set
up data base on in-house served computer by year one,
2) process, synthesize and analyze existing data base
by year five, 3) system set up for individual querying
of datain place by year five.

performance indicator: the data management system
should prove to be an effective depository for data col-
lected by institutions in the region and is utilized by
CINMS, other resource managers, scientists and stake-
holders by year ten.

RESEARCH INTERPRETATION

| ssue: Resource Protection

objective: to communicate and interpret for the public,
NOAA, the scientific community, and other resource
managers about the research activities that take place
in and around Sanctuary waters. A successful interpre-
tation and outreach program will also help to establish
an on-going and open dial ogue between scientists, man-
agers, and the public. Better outreach will lead to abet-
ter understanding of Sanctuary resourcesand their value,
ultimately leading to moreinformed participationinre-
source management decision making and ocean con-

servation. Asan offshore site, CINM S needs to reach
out to the regional human community to make a con-
nection between their activities on land and impacts
on the marine environment. Teaching the public about
the value of the natural ecosystem, how human activi-
ties affect it, and the connection between a healthy
economy and healthy ecosystem is the role of the re-
search interpretation program.

action plan: CINMS will work more closely with the
scientific community to serve as a clearinghouse for
scientific information, identify information gaps, co-
ordinate and disseminate dataand interpret research gen-
erated by the scientific community for public consump-
tion.

program description: research interpretation efforts
aimed at user groups, the scientific community and re-
source managers fall into two categories: 1) outreach
strategies designed as interactive programs (internet
hosted workshops, conferences, and meetings), and 2)
the development of products and the use of media as
communication tools (printed materials, web site, au-
dio visual materials).

CINMS will establish a program to ensure public in-
volvement in the Sanctuary by developing a series of
workshopson research activities. Theseworkshopswill
enhance communi cation between the research commu-
nity, the public and Sanctuary staff.. The focus of prod-
uct development isto disseminate current research and
results to the public in a timely fashion CINMS will
develop an annual report, for both print and web me-
dia, interpreting research activity in and around the
Sanctuary during the past year. Materials shall be mul-
tilingual when appropriate and necessary.

partners. CINMS Education Department, Sanctuary
Advisory Council.

time line: research interpretation will be an on-going
effort. Printed materials with description of research
projects and findings will be developed by the end of
year one and updated on an annual basis. The research
web site will be developed by the end of year one and
updated on amonthly basis. Thefirst CINMS annual




CHANNEL I'SLANDS

NATIONAL

M ARINE SANCTUARY

research meeting will be held by the end of year one,
and on an annua basis thereafter. A bi-monthly semi-
nar series, open to the public, on current research and
resource management issues, in place by end of year
one.

performance indicators. an increase in demand from
the public and scientific community for information,
products, and programs by year three. An increase in
the level of knowledge of target audiences about the
Sanctuary by year five. Increasein participation in pub-
lic programs by year three. CINM S successfully facili-
tates an on-going and open dia ogue between scientists,
managers, and the public by the end of year three.

RESEARCH PERMITS

| ssue: Resource Protection

objective: the research permitting program provides
CINMS with the ability for oversight and tracking of
research activities occurring in Sanctuary waters. Re-
search activities should provide: 1) further understand-
ing of the complexity of the three bioregionsrepresented
in the Sanctuary, 2) further the educational, natural, or
historical value of the Sanctuary, and/or 3) provide ap-
propriate and useful data for sound resource manage-
ment decision making.. Research permitting strategies
are intended to facilitate and enhance the capabilities
for conducting research and monitoring activitiesinthe
Sanctuary.

action plan: research permitting will be conducted and
coordinated by Sanctuary staff. Permits will be signed
by the Sanctuary manager, and permit possession will
be enforced by the Sanctuary staff.

program description: the research permitting process
fallsinto three categories. 1) apermit to conduct activi-
ties otherwise prohibited within the Sanctuary, 2) Sanc-
tuary review of other agencies’ research permitsfor re-
search activities in Sanctuary waters that comply with
existing CINM Sregulations, and 3) avoluntary research
registry for research activity that requires no agency
permit(s). When determining research to be conducted,
the potential for damage will be evaluated against the
expected benefits of the outcome or use of the data.
Research that may result in resource alteration must be
of the highest quality and beneficial to the Sanctuary.
The permitting processwill remain simple, straight for-
ward, and will not require substantial resources from

either CINMS or the applicant. The results of permit-
ted research must be made available to the Sanctuary.

timeline: permitting procedure currently in place. Vol-
untary research registry to be in place by end of year
one.

performanceindicators: CINMS s able to track and
monitor all research activities occurring in Sanctuary
waters by end of year three. CINMS is able to direct
research activities to better support resource manage-
ment needs by end of year five. CINMS incorporating
50% of all datacollected in Sanctuary into database by
end of year five.

OTHER ISSUES
UNDER CONSIDERATION

The above mentioned research programs address spe-
cific resource management issues. Other site specific
issues will be addressed by the research program dur-
ing the next five years. Theseissues are not limited to,
but will include:

ZONAL MANAGEMENT

marine zoning is a management tool used around the
world to protect sensitive marine resources from hu-
man impacts. Zonal management protects species and
habitats by limiting consumptive and/or conflicting user
activities, allowing resources to develop in a natural
state with minimum human disturbance. As CINMSis
assessing the usefulness of zonal management as are-
source protection tool, the research programislooking
at an array of monitoring programsto be used to evalu-
ate the effectiveness of zonal management over time.
L ong term monitoring will provide important informa-
tion for comparing the effects of natural processes and
consumptive activities on species and habitats.

OIL AND GASACTIVITIES

Rigsto Reefsisaprogram increasingly used in the Gulf
of Mexico by the oil and gasindustry to offset the cost
of platform removal by creating artificial habitat out of
partially removedrigs. Artificial reefsgenerally increase
the area of hard bottom, but improper placement may
harm existing bottom habitat(s). The Rigs to Reef pro-
gram is under consideration as an artificial reef tool in
the northern Southern California Bight. CINMS will
be surveying existing data to determine the impacts of
artificial reefson fish and invertebrate populations, and
evaluate habitat modifications caused by the installa-
tion of the structures. Location of placement and size
of structure are other factors that will be looked at. If



appropriate, CINM S may want to consider regulations

for artificial reef construction and evaluate habitat suit-
ability for placement of rigs.

EXOTIC SPECIES

littleisknown about the damage to the marineresources
of the Channel Islands from the inadvertent or inten-
tional release of exotic species. CINMS considers ex-
otic species as those plants or animals whose natural
zoogeographic range would have not included the wa-
ters of the Eastern Pacific without passive or activein-
troduction through anthropogenic means. The spread
of exatic or invasive species such as the zebra mussel
and green crabs in other parts of the country, creates
much interest for CINMS, particularly with the prox-
imity of vessel traffic lanes to the Sanctuary. Ballast
water exchange from shipping traffic is one of the ma-
jor areas of concern. CINMS' research department will
closely track thisissue, identifying potential sources,
impacts and regulatory recommendations.

NEW AND EMERGING

RESOURCE MANAGEMENT ISSUES

Growth and change in human activity, and better track-
ing of natural perturbationsin and around the Channel
Islands, has led to every changing and potentialy in-
creasing impacts on the natural resources of the Chan-
nel Islands National Marine Sanctuary. Questions about
impacts from squid light boats on nesting endangered
CaliforniaBrown Pelicans, and the effects of the eradi-
cation of Black Rats on Anacapa Island on Xantus
Murrelets are some of the current issues CINMS' re-
search programistracking. These effortsrequireacon-
stant and continuous tracking of the condition of the
natural resources and changes in human activities in
and around Sanctuary waters. This is an effort to be
proactive about resource management issues, and, if
possible, avert any potential impacts on the Sanctuary.

SANCTUARY RESEARCH
PLATFORMS

R/V BALLENA

is equipped to support avariety of oceanographic and
biological studies. The Ballena has afiberglasshull, is
56 feet in length, 17 feet in breadth, and draws 5.5 of
water. In addition, the boat carries a 13-foot Avon in-
flatable with a 15-hp Evinrude outboard for landing,
shallow water work, photography and other nearshore
needs. The boat is well suited to serve as a research
diveplatform. The. Ballena carries state of the art bridge
€l ectronics and oceanographic equipment. The. Ballena
can spend up to 4 days at sea, with a maximum speed

of 11.5 knots. She can carry up to 18 day passen-
gers and 7 overnight passengers.

R/V XANTU

is a 28 foot Wilson craft. The Xantu is the
Sanctuary’s quick response vessel and has proven
to be an invaluable management tool in a number
of Sanctuary emergencies, including oil spill re-
sponse. Xantu serves as a research and dive plat-
form supporting single day trips.

LAKE RENEGADE SEAWOLF

isarugged, adaptable, single engine amphibiousair-
craft designed for extended range with external fuel
tanks. The Sanctuary plane conducts aerial moni-
toring for vessel traffic, marine mammals and kelp
canopy coverage. The Seawolf can carry one pilot
and three observers, cruisesat 120 KTS, and hasan
endurance range of 5 hours/600 NM. Instrumenta-
tionincludes GPS/Loran, radar atimeter, hardpoints
for camerapods and laptop computer with data col-
lection software.

RESEARCH PROGRAM
ACHIEVEMENTSTO DATE
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Project Name

Plumes and Blooms
BIGHT ‘98
CODAR
PISCO

SAMSAP

Mapping the Sea Floor

Marine Reserves Study

Breeding Colony &
Roost Surveys

Seabird Studies

Kelp Forest
Monitoring - CINP

Rocky Intertidal
Monitoring

Fisherman’s Monitoring
Program

Remote Sensing
Data M anagement

Research Interpretation

Resour ce | ssues
Addressed by Project

water quality

water quality, ecosystem
monitoring

water quality

water quality

vessdl traffic, visitor use, emergency
respponse, resource protection

resource protection - site
charactrization

resource protection - site
characterization

resource protection - site
characterization

resource protection -
ecosystem monitoring

resource protection -
ecosystem monitoring

resource protection -
ecosystem monitoring

resource protection -
ecosystem monitoring

resource protection tool

resource protection tool, emergency
response, water quality, vessel
traffic, visitor use

resource protection tool

Partners

UC Santa Barbara, NOAA,
NASA, ONR, CSC, COP

55 agencies and
institutions

UC Santa Barbara,
NASA, CINP
Packard Foundation, Oregon
State, UC Santa Cruz, UC Santa
Barbara, Stanford University
NOAA - AOC,
NESDIS

US Geological Survey

NMFS,
US Geological Survey
Humbolt State University, USGS,
US Navy, US Fish and Wildlife

Service, American Trader Trustee
Council, CDFG, CINP, MMS

Humbolt State University, USGS,
US Navy, US Fish and Wildlife
Service, American Trader Trustee
Council, CDFG, CINP, MMS

CINP, CDFG
CINP, UCSB, MM S
NMFS
NMP, NESDIS

in-house

CINMS Education Degpt.,
Sanctuary Advisory Council




